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ABSTRACT--Objective. Goldenhar syndrome (oculoauriculovertebral dysplasia) is associ- 
ated with anomalies in multiple organ systems. Renal abnormalities have also been re- 
ported with the complex, but the incidence of associated genitourinary malformations 
has not been defined. 
Method. We have reviewed our experience with 28 children with Goldenhar syndrome 
evaluated during the past twelve years. Twenty children underwent imaging evaluation of 
the urinary tract and 14 (70% of those imaged) children had urinary tract anomalies. 
Results. The majority of anomalies presented as an incidental finding on a screening 
ultrasound (8 patients) or during cardiac catheterization (2 patients). Two children pre- 
sented with urinary tract infection, I child presented with renal failure, and another was 
diagnosed antenatally. The genitourinary anomalies included the following: ectopic and/or 
fused kidneys (8 patients), renal agenesis (7}, vesicoureteral reflux [5), ureteropelvic junc- 
tion obstruction [2), ureteral duplication (2), and multicystic kidney [I patient). Four chil- 
dren have undergone surgical intervention. 
Conclusion. Our experience in children with Goldenhar syndrome suggests that the in- 
cidence of genitourinary anomalies is higher than previously reported. A screening ultra- 
sound in the neonatal period allows for early intervention in those children with signifi- 
cant urologic abnormalities. 
Goldenhar syndrome (also referred to as ocu- 
loauriculovertebral dysplasia, first and second 
branchial arch syndrome) is a complex of unilat- 
eral craniofacial and vertebral anomalies) ,2 Signs 
associated with the syndrome include preauricular 
skin tags, epibulbar dermoids, cleft palate, maxil- 
lary or mandibular hypoplasia, ear microtia, and 
facial asymmetry. Patients may show some or all 
of these signs to various degrees. Anomalies of 
other organ systems have been noted frequently 
particularly cardiac, neural, and pulmonary. 3 
Renal abnormalities have also been reported with 
the complex, 4-r but the incidence of associated 
genitourinary (GU) malformations has not been 
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defined. Recent experience with a number of chil- 
dren found to have associated upper urinary tract 
abnormalities prompted us to review a large group 
of children with Goldenhar syndrome evaluated at 
our institutions during the past twelve years to 
determine the incidence of GU anomalies in af- 
fected children. 
MATERIAL AND METHODS 
Twenty-four children with Goldenhar syndrome 
have been evaluated at the University of Michigan 
since 1980. Two of 4 children with Goldenhar 
syndrome treated at the Indiana University and 
found to have urologic abnormalities are also in- 
cluded in this report. The age at diagnosis of the 
urologic anomaly ranged from one day to six 
years, with a median age of two years. There were 
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TABLE I. Summary of urologic anomafies and surgical treatment 
Age at Diagnosis Clinical 
Patient GU Anomaly Presentation VCUG Urologic Anomaly Surgical Intervention 
MK 6 yrs Urinary tract No VUR Crossed fused ectopia, .. 
infection partial R UPJ obstruction 
KK 3 yrs Screening UTZ R VUR Fused pelvic kidney 
KP 2 yrs Urinary tract No VUR L duplication with ectopic 
infection ureter (upper), UPJ (lower) 
HB 4 yrs Screening UTZ Not done R pelvic kidney, 
agenesis L kidney 
JC 2 yrs L VUR L pelvic kidney 
agenesis R kidney 
HC 3 mos L VUR Agenesis R kidney 
JL 3 yrs Not done L pelvic kidney, 
bilateral UDT 
MN 2 mos Not done R pelvic kidney 
IF 1 wk No VUR Agenesis L kidney 
CD 1 mo Not done Agenesis L kidney 
AS 6 days No VUR Agenesis L kidney, 
ectopic R ureter to vagina 
BG 1 mo Not done L duplication, hydronephrosis 
of upper pole 
L VUR R multicystic dysplastic kidney 













Screening UTZ . 
MN 1 wk Screening UTZ R nephrectomy 
ZM Antenatal Antenatal UTZ .. 
KEY: GU = genitourinal~y, UTZ = ultrasound, VCUG = voiding cystourethrogram, VUR = vesicoureteral reflux, R = right, L = left, UPJ = ureteropelvic junction, UDT = unde- 
scended testicle• 
5 males and 9 females. The majority of patients 
with abnormalities of the urinary tract presented 
as an incidental finding on a screening abdominal 
ultrasound (8) or during cardiac catheterization 
(2). Two children presented with urinary tract in- 
fection, 1 child presented with renal failure, and 
another was diagnosed antenatally. 
RESULTS 
Twenty of the 28 children with Goldenhar syn- 
drome included in this series underwent imaging 
evaluation of the urinary tract and 14 (70% of 
those imaged) children had urinary tract anom- 
alies. Six children evaluated with either renal ul- 
trasound (5) or intravenous urogram (1) had nor- 
mal k idneys .  These were  all pe r fo rmed  for 
screening purposes and none of these 6 children 
have had any urologic problems. Eight children 
had no imaging of the urinary tract. One of these 
patients has been evaluated for nocturnal enure- 
sis, and another boy underwent bilateral orchi- 
dopexy at age three years for cryptorchidism. The 
remainder of the patients are asymptomatic from a 
genitourinary standpoint. 
All of the patients with genitourinary abnormal- 
ities are listed in Table I. The GU anomalies in- 
cluded: ectopic and/or fused kidneys (8), renal 
agenesis (7), vesicoureteral reflux (VUR) (5), 
ureteropelvic junction obstruction (2), ureteral 
duplication (2), and multicystic dysplastic kidney 
(1). Four children have undergone surgical inter- 
vention; 2 for relief of obstruction, removal of a 
dysplastic kidney in 1 child and ureteral reimplan- 
tation to correct high-grade vesicoureteral reflux 
in another patient with recurrent urinary tract in- 
fection. 
With the exception of 2 children, all have main- 
tained normal renal function. In 1 child with 
sacral agenesis hydronephrosis developed sec- 
ondary to her neurogenic vesical dysfunction. She 
was initially managed with intermittent catheteri- 
zation and anticholinergics, but has subsequently 
undergone cutaneous vesicostomy. Although her 
renal function has stabilized, she continues to 
have renal insufficiency (corrected creatinine 
clearance of 30 mL/min). Another child presented 
with renal failure and was found to have an ab- 
sent left kidney, a single system right ureter ec- 
topic to the vagina, and urethral atresia with an 
extremely small bladder. This patient also had sig- 
nificant cardiac malformations and died secondary 
to renal failure. 
Anomalies of other organ systems were fre- 
quently noted. Nine children had cardiac malfor- 
mations~ 4 had pulmonary abnormalities, and 3 
children had skeletal anomalies. One child had a 
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tracheo-esophageal fistula, 1 girl had partial vagi- 
nal atresia, and 1 child had spinal dysraphism. 
COMMENT 
Several case reports document renal malforma- 
tions in patients with Goldenhar syndrome. 47 
None of the reports, however, have defined the in- 
cidence of genitourinary abnormalities in a group 
of children with this syndrome. In Smith's Recog- 
nizable Patterns of Human Malformations, s GU ab- 
normalities are not listed as a major feature of this 
syndrome, therefore the 50 percent  incidence 
(70% of patients imaged) of renal anomalies de- 
tected in our patients seems significant. 
The etiology of Goldenhar syndrome is unclear. 
A number  of chromosomal abnormalities have 
been reported. 3-5 However, most children gener- 
ally have normal chromosomes. This leads to the 
suggestion that the syndrome is not inherited but 
is a developmental defect occurring during the 
formation of the brachial arches and vertebral 
bodies. Teratogenic agents have also been impli- 
cated. 3 Kennedy and Persaud 9 postulated that ex- 
trauterine compression from ol igohydramnios 
could result in the facial deformities. Others have 
suggested an abnormal vascular supply to the 
cephalic neural crest cells. 2 None of the theories, 
however, fully explains the various patterns of 
widespread malformations seen in Goldenhar syn- 
drome. 
Cervical vertebral anomalies occur in 50-65 
percent of cases. 3 Anomalies of other vertebral 
bodies and/or spinal dysraphism occur in 30 per- 
cent of patients. It has been suggested that malfor- 
mations of other organ systems are more likely to 
occur in children with cervical spine abnormali- 
ties. 1° Nine of our 12 patients had spinal abnor- 
malities although only 1 patient had spinal dys- 
raphism. The latter is particularly important to 
recognize early in life because of its deleterious ef- 
fects on vesicourethral and renal function. A high 
index of suspicion, early diagnosis, and urody- 
namic evaluation would have prevented the prob- 
lems encountered in our patient. 
The association of renal anomalies with ear mal- 
formations is well known. Potter 11 noted the asso- 
ciation of renal agenesis with "large low-set ears 
which have disproportionately little cartilage." 
Hilson in 195712 reported that 15/19 cases re- 
ferred for pyelography because of malformed ears 
had upper urinary tract anomalies. A number of 
related conditions which are also associated with 
renal anomalies bear resemblance to oculoau- 
riculovertebral dysplasia. Brachio-oto-renal syn- 
drome is associated with ear malformations and 
renal dysplasia. Inheritance is autosomal domi- 
nant, but hemifacial microsomia is not a compo- 
nent of this syndrome, t3 Townes-Brock syndrome 
consists of dysplastic ears, anal defects, and renal 
anomalies. 14 More recently, Leung and Robson 1~ 
found a 4.3 percent incidence of renal anomalies 
in children with preauricular sinuses and recom- 
mended  routine screening renal ul t rasound in 
such patients. 
The preponderance of data suggests that chil- 
dren with ear malformations with or without as- 
sociated recognizable syndromes are at increased 
risk for renal anomalies. All patients with ocu- 
loauriculovertebral  syndrome should undergo 
screening ultrasound early in life. This should in- 
clude examination of the kidneys, bladder, and 
the spine. Children discovered to have renal agen- 
esis, multicystic dysplastic kidney, ectopic kid- 
neys, or hydronephrosis should also undergo cys- 
tourethrography. These patients have been shown 
to have an increased incidence of VUR, ~6 and all 
patients in this report with VUR had an associated 
renal anomaly. Detection of renal anomalies in in- 
fancy allows earlier intervention for obstructive 
hydronephrosis and vesicoureteral reflux. In addi- 
tion, children with unilateral renal agenesis or 
solitary functioning kidneys benefit from early de- 
tection; these patients may be at increased risk 
from renal damage secondary to hyperfiltration. 17 
Families should be counseled early in the lives of 
these children and close follow-up should  be 
arranged. 
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